Phosphoethanolamine transiently enhances excitability of rat hippocampal neurons in vitro.
Application of phosphoethanolamine (PEA; more than 1 mM) to rat hippocampal neurons leads to a change in excitability in two phases: a) A transient increase of EPSP amplitude and membrane input resistance (Ri) in the order of minutes that can be observed after local as well as bath application. b) Decrease of EPSP and IPSP amplitude and of Ri are caused by exposure to PEA (over 1 mM; bath application) for more than 20 min. Membrane potential and action potential are not changed by 10 mM PEA for up to half an hour. Depolarizations evoked by N-methyl-D,L-aspartate (NMA) given locally are transiently enhanced and then reduced by PEA following a time course similar to the effects a) and b) observed on EPSPs. PEA produces an apparent decrease of calcium activity due to its electrochemical properties. A local application into the soma layer results in a complex calcium signal. A shortlasting drop in calcium activity is followed by a large positive signal indicating an increase of calcium activity. It is concluded that liberation of PEA exacerbates rather than mitigates the harmful consequences of strong excitation and/or excitotoxins.